In a previous article (1) evidence was presented of increased susceptibility to chloroform poisoning produced in the albino rat by injection of crystalline thyroxin. The present study was undertaken to obtain data that might throw light on the mechanism of this phenomenon, and was centered on two points. First: Is the increased susceptibility to chloroform poisoning in the hyperthyroid rat due to the fact that the glycogen content of the liver is diminished in the presence of hyperthyroidism? Second: Does a high protein diet afford the same protection against chloroform poisoning to the liver of a hyperthyroid rat that it does to the normal liver?
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To test the hypothesis that a low glycogen content of the liver is responsible for the increased susceptibility to chloroform poisoning in rats following the administration of thyroxin, the problem was approached in two ways. In one set of experiments an attempt was made to maintain a normal glycogen content of the liver in animals receiving thyroxin, and their susceptibility to chloroform poisoning was then tested. In another series the liver glycogen was reduced by means other than administration of thyroxin, and the susceptibility to chloroform poisoning of this group was contrasted with that of animals whose liver glycogen had been reduced by administration of thyroxin.
METHOD AND MATERIALS
The experiments were carried out on male albino rats having an initial weight of between 150 grams and 175 grams.
The standard diet consisted of Purina Dog Chow (Ralston Purina Company). This was modified in some of the experiments by the addition of carbohydrate in the form of 6 grams of sucrose daily; and in others by the addition of 0. 4 Goldschmidt et al. (3) and somewhat similar to that used by Moise and Smith (4) .)
The thyroid hormone was given in the form of Squibb's crystalline thyroxin,' administered daily by subcutaneous injection over a period of approximately 2 weeks in doses of 0.1 mgm. 2 The chloroform was injected subcutaneously in doses of 0.8 cc. per kgm. of rat, and was diluted with sterile mineral oil so that the total volume per dose was 0.5 cc.
Since we were interested only in the acute effect of chloroform poisoning, animals that survived were usually sacrificed at the end of 48 hours.
Animals that died were autopsied as soon as possible and blocks of tissue from their livers and other organs were fixed in Zenker's solution and in 4 per cent formalin. Animals that were sacrificed were killed by a sharp blow at the base of the skull and were autopsied in the same manner. Where glycogen determinations were to be carried out, the liver was removed at once-within 30 sec After hydrolysis, the glycogen was determined as glucose by a modification of the Hagedorn-Jensen technique (6) .
EXPERIMENTAL
The animals were kept for a period of at least one week before experiments were begun in order to make sure they were all in healthy condition and to allow them to become adjusted to the laboratory environment. They were weighed every second day. In general their nutrition was well maintained. The control animals on standard diet uniformly gained in weight-usually 30 to 35 grams over the 2-week period. The animals receiving thyroxin usually suffered a loss of weight, although in many instances they maintained their weight or even made some gain. The rats often had a slight diarrhoea after the first thyroxin injections but generally remained in good condition.
Preliminary experiments. That the administration of the thyroid hormone results in a low level of glycogen in the liver was clearly demonstrated by the experiments of Cramer and Krause (7) in The present experiments (Table I) show that a level of glycogen from 7.1 to 5.0 grams per cent was maintained in the group of control animals on the standard diet; whereas the level in animals receiving injections of crystalline thyroxin was from 1.5 to 0.18 gram per cent. Attempts to maintain a normal level of liver glycogen in animals receiving injections of crystalline thyroxin. Kuriyama (9) found that if he gave a sufficiently high caloric diet to his thyroidfed rats the liver glycogen was in some cases maintained to a limited extent. More recently, Drill (11) reported that rats receiving injections of crystalline thyroxin and large doses of yeast maintained a normal level of liver glycogen. Our own efforts along these lines were only partially successful. As shown in Table II Tables IV and I) .
To test the effects of chloroform injections on fasting rats as contrasted with hyperthyroid rats, 2 groups of animals were studied (Table V) . One group, on the standard diet, received injections of crystalline thyroxin over a period of 12 to 16 days. The second group, also placed on the The effect of the administration of chloroform to 2 groups of rats treated with crystaUine thyroxin One group received 3.0 grams of yeast daily, in addition to the standard diet; the other group received intraperitoneal injections of glucose solution. It will be noted that in spite of these attempts to prevent depletion of the liver glycogen, only 2 of the 9 animals survived the chloroform injection. standard diet at the same time, received no food during the last 24 to 55 hours (water was freely available). At the end of the period, the animals of both groups were injected with 0.8 cc. of chloroform per kgm. of body weight. Among the 6 animals that had received preliminary treatment with thyroxin, there were 4 deaths; whereas among the 8 animals that had been deprived of food, there was only 1 death. Comment. The question as to whether a high level of liver glycogen affords protection, either directly or indirectly, to the normal liver against chloroform poisoning, is still a moot point (3, 15) .
The present experiments, however, show that depletion of liver glycogen by the administration of thyroxin is not the major factor in the increased susceptibility to chloroform poisoning shown by hyperthyroid rats.
Influence of a high protein diet. It has been reported by numerous investigators (3, 4, 13, 14) that a diet high in protein affords considerable protection to the normal liver from the injurious effects of chloroform. To ascertain whether or not this holds true in the presence of hyperthyroidism, a group of rats were placed on a diet containing approximately 81 per cent of protein diet died within 42 hours, all but 1 dying within 24 hours; 5 whereas the animals that did not receive thyroxin all survived 48 hours, at which time they were sacrificed. Comment. The exact mechanism by which a high protein diet affords protection to the normal liver against chloroform poisoning is still a matter of some conjecture. Whatever the correct interpretation, it is of some interest that this protection is not afforded in the presence of hyperthyroidism.
Histological studies. The changes found at autopsy in the liver and other organs of the animals that had. received thyroxin followed by chloroform injections have been described in a previous report (1). In the present studies, similar changes were found in animals that were autopsied, the liver lesions consisting in varying degrees of central necrosis, often extreme. In considering the effects of chloroform, it should be borne in mind that Goodpasture (16) found, in experiments on rabbits which had been receiving thyroid hormone, that when small doses of chloroform were given by inhalation, the principal pathological changes occurred in the myocardium; whereas when the chloroform was injected subcutaneously, the greatest effect was upon the liver. 
